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What is claimed: 



1 An isolated nucleic acid which comprises a 

nucleotide segment having a sequence encoding a 
complex comprising a viral surface protein arici a 
5 corresponding viral transmembrane protein wherein 

the complex contains one or more mutations in 
amino acid sequence that enhance the stability of 
H : £ the complex formed between the viral/ surface 

~ v protein and the viral transmembrane protein. 

if! / 

JV io 2. The isolated nucleic acid of claim y, wherein the 

m virus is a lentivirus. 



FLI 



The isolated nucleic acid of claim 1, wherein the 
virus is the human immunodeficiency virus. 



/ 



4. The isolated nucleic acid of claim 3, wherein the 
15 human immunodeficiency /virus is a primary 

isolate . 

5. The isolated nucleic acid of claim 3, wherein the 
human immunodeficiency virus is HIV-1jr.pl, HIV- 
1dhi23, HIV-l Gun _ lf HlWl 89 . 6 , or HIV-1 HX b 2 . 

2 0 6. The isolated nucl4ic acid of claim 3, wherein the 

viral surface protein is gpl20 or a modified form 
of gpl20, wherein the modification alters the 
immun6geijicity of the molecule relative to wild 
type 




25 7. The^rsolated nucleic acid of claim 6, wherein the 

modifieci gpl20 molecule is characterized by the 
absence of one or more variable loops present in 
wild type gpl20. 



The isolated nucleic acid of claim 7, wherein tl 
variable loop comprises VI, V2 , or V3 . 

The isolated nucleic acid of any one of clad/xns 6- 
8, wherein the modified gpl20 moleciAe is 
characterized by the absence or presence of one 
or more canonical glycosylation sites present 
absent or absent in wild type gpl20. 



The isolated nucleic acid of claim^S, wherein one 
or more canonical glycosylation aites are absent 
from the V1V2 region of the gplZO molecule. 



The isolated nucleic acid of ^any one of claims 3- 
10, wherein the transmembrane protein is gp41 or 
a modified form of gp41, wherein the modification 
alters the immunogenic^ ty of the molecule 
relative to wildtype gp^ 



The isolated nucleic/acid of claim 11, wherein 
the transmembrane protein is the gp41 ectodomain. 



The isolated {nucleic acid of claim 11 or 12, 
wherein the transmembrane protein is modified by 
the absence /ozTpa^esence of one or more canonical 
glycosyiat/oi^sites absent or present in. the wild 
type gpl20. 



The isolated nucleic acid of any one of claims 1- 
13, wherein the stabilization of the complex is 
achieved by one or more cysteine-cysteine bonds 
that / are formed between the surface and 
transmembrane proteins and that are not present 
in/the corresponding wildtype complex. 
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The isolated nucleic acid of claim 14, wherein 
one or more amino acids which are adjacent to/or 
which contain an atom within 5 angstroms of an 
introduced cysteine are mutated to a noncysjtexne 
residue . 



16 
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10 



The isolated nucleic acid of claim 14^ or 15, 
wherein one or more cysteines in /gpl2 0 or 
modified form of gpl20 are disulfider linked to 
one or more cysteines in gp41 or modified form of 
gp41. 



ni 
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The isolated nucleic acid of claam 16, wherein a 
cysteine in the C5 region of ygpl20 or modified 
form of gpl20 is disulfide linked to a cysteine 
in the ectodomain of gp41. 
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The isolated nucleic acici of claim 16, wherein 
the disulfide bond is formed between a cysteine 
introduced by an A492G mutation in gpl20 and a 
T596C mutation in gp4/l. 
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The isolated nucleic acid molecule of claim 1 
whi ch i s^cDNA . 



idola/^d ri^lieic aci< 



The i^olatfe'd rfuysleic acid molecule of claim 1 
which ^s^§^rr6pftic DNA. 
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The isolated nucleic acid molecule of claim 1 
which is RtTA . 



25 
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A repliycable vector comprising the nucleic acid 
of cla/m 1 . 



23 



A pLasmid, cosmid, A phage or YAC containing the 
nuqdeic acid of claim 1. 



ru 

ru 
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28 
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31. 
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The plasmid of claim 23 designated PPI4 . 



A host cell containing the /rector of claim 22 



The cell of claim 25 which is a eukaryotic cell 



The cell of 




hich is a bacterial cell 



A vaccine which comprises the isolated nucleic 
acid of claim 1 

A vaccine wtuLch comprises a therapeutically 
effective amount of the nucleic acid of claim 1. 



A vaccine which comprises a therapeutically 
effective amount o^r the protein encoded by the 
nucleic acid of oiaim 1 . 



A method of treating a vira/ disease which 
comprises immunizing a virally^ infected subject 
with the vaccine of clainf 29 or 30 or a 
combination ther^ef^ thereby treating the 
subject . 



32 




A vaccine which comprises a prophylactically 
effective amount of thfe nucleic acid of claim 1. 

A vaccine which dompri/ses a prophylactically 
effective amount of t#e protein encoded by the 
nucleic acid of claixri 1. 
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A method of reducing the likelihood of a subject 
becoming infected wit^r a virus comprising 
administering trie vacq/ne of claim 32 or 33 or a 
combination/ jjherej^f, thereby reducing the 
likelihood ^/felae^eubj ect becoming infected with 
the virus. 



35. 
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A vaccine comprising the nucleic acid of any on/ 
of claims 3-18. 



36 



A vaccine which comprises a therapeutically 
effective amount of the nucleic acid of aiW one 
of claims 3-18. 



37, 



A vaccine which comprises a therapeutically 
effective amount of the protein encodda by the 
nucleic acid of any one of claims 3 -If 
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A method of treating an HIV-1 infefcted subject 
which comprises immunizing the suhrject with the 
vaccine of claim 36 or 37 or / a combination 
thereof, thereby treating the subject. 
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A vaccine which comprises d prophylactically 
effective amount of the nucleic acid of any one 
of claims 3-18. 
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A vaccine 
effective 
nucleic afcid 



toii^ph comprises a prophylactically 
it of th^ protein encoded by the 
any oijla of claims 3-18, 



amo 
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A method ^of reducing^ the likelihood of a subject 
becoming infected with HIV-1 comprising 
administering the/vaccine of claim 3 9 or 40 or a 
combination thereof, thereby reducing the 
likelihood of ttne subject becoming infected with 
HIV-1. 
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The vaccina of claim 35, wherein the vaccine 
comprises/a recombinant subunit protein, a DNA 
plasmid,/ a replicating viral vector, a non- 
replic^cing viral vector, or a combination 
therec 
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A method of reducing 
disease in a subj 
vaccine of Q 
thereof, prio! 
1, thereby reduci 
or AIDS in the 
to HIV-1. 




e severity of HIV-1 
rising administering the 
4 0 or a combination 
of the subject to HIV- 
the severity of HIV-1 disease 
ect upon subsequent exposure 



A viral envelope p rote in comprising a viral 
surface pr o and a corresponding vira l 

transm embrane protein wherein the viral envelope 
protein contains one or more mutations in amino 
acid sequence^ that enhance the stability of the 
complex formed between the viral surface protein 
and transmembrane protein. 

A ( ^omplex ^ comprising a v iral s urface protein and 
a viral transmembrane protein, wherein the 
complex contains o ne or more mutations in amino 
acid sequence that enhance the stability of the 
complex formed between the viral surface protein 
and transmembrane protein. 



r-l envelo 
.c acid c 



A mutant HIV-1 envelope protein which is encoded 
by the nucleic §^cid of any one of claims 3-18^ 
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The protein of claim 44 or /complex of claim v 45 
which is linked to at leastr one other protein or 
protein fragffnei^ to form JL fusion protein. 

A purified protein of dx\y one of claims 44-46. 



49. a vaccine which Comprises a therapeutically 

effective amount ft the protein of claim 44 or 
the complex of cl^im 45 



30 50. 



A vaccine wh/ch comprises a prophylactically 
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effective amount of the protein of claim 44 
the complex of claim 45. 

A method of stimulating or enhancing in a ^ubject 
production of antibodies which recognize the 
protein of claim 44 or complex of claim 45 



An antibody, antibody chain, /fragment or 
derivative thereof isolated or identified using 
the viral envelope protein jencoded by the 
recombinant nucleic acid of clAxm 1. 




The antibody of claim 52, wherein the antibody is 
of the IgM, IgA, IgE or 1/gG class or subclasses 
thereof . 



The antibody fragment /of claim 52 which includes 
but ip^-rjot limited yo Fab, Fab' (Fab 1 ) 2, Fv and 
sinc^ 



.e cH 



T] 

ol 



in antibonies 



ie isolated ant/body light chain of the antibody 
clvdfim 52, 01/ fragment or oligomer thereof. 



The isolate 
of claim 



antibody heavy chain of the antibody 
or fragment or oligomer thereof. 



One or more complementarity determining regions 
of the /antibody of claim 52. 



The Antibody of claim 52 which is derivatized 
suon as by the addition of a fluorescent moiety, 
a / radionuclide, an enzyme, a toxin, or an 
:inity ligand such as biotin. 



The antibody of claim 52 wherein the antibody is 
a human antibody. 



• 
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The antibody of claim 52 or 59, wherein tfcfe 
antibody is a monoclonal antibody. 

The antibody of claim 52, wherein the anti^6dy is 
a humanized antibody. 

The antibody of claim 52 or any one of/claims 59- 
61, wherein the viral envelope prote^A is derived 
from HIV-1. 

An isolated nucleic acid molecvfle encoding the 
antibody of claim 52 or any onef of claims 59-61, 
wherein the nucleic acid molecule is RNA, genomic 
DNA or cDNA. 

The isolated nucleic acd/& of claim 63, wherein 
the viral envelope protean is derived from HIV-1 



apable of 
f claim 




ibiting the binding of the 




the likelihood of an HIV-1- 
becoming infected with HIV-1 
mistering the antibody of claim 62 
or the isolated nucleic acid of claim 64, thereby 
reducing tMe likelihood of the HIV-1. exposed 
subject fj^om becoming infected with HIV-1. 

A method of treating a subject infected with HIV- 
1 comprising administering the antibody of claim 
62 gtir the isolated nucleic acid of claim 64, 
tho£eby treating the subject. 

6i agent capable of binding the mutant viral 
Envelope protein encoded by the recombinant 
nucleic acid molecule of claim 1. 



m • 



>9, 
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The agent of claim 68 which inhibits vin 
infection. 



'0 



The agent of claim 69, wherein the viral envelope 
protein is derived from HIV-1. 



A method for determining whether a ccmipound is 
capable of inhibiting a viral/ infection 
comprising : 

(A) contacting an appropriate concentration of the 
compound with the mutant vir aV envelope protein 
encoded by the nucleic acidr of claim 1 under 
conditions permitting binding of the compound to 
said protein; 

(B) contactincr/trfie resulting complex with a reporter 
molecule yundeiL conditions that permit binding of 
the report e J/molefcule to the mutant viral 
envelope prgfcein ^ft the absence of the compound; 



(C) meas^ri^f§ (the 
and 



[iount of bound reporter molecule; 



(D) comparing /he amount of bound reporter molecule 
in. step /c) with the amount determined in the 
absence Jbf the compound, a decrease in the amount 
indicating that the compound is capable of 
inhib/ting infection by the virus. 



Thd method of claim 71, wherein the reporter 
>lecule is an antibody or derivative thereof. 



The method of claim 71, wherein the reporter 
molecule comprises one or more host cell viral 
receptors or molecular mimics thereof. 
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A method for determining whether a compound i* 
capable of inhibiting a viral infection whiych 
comprises 

(a) contacting an appropriate concentration £t the 
compound with a host cell viral receptor or 
molecular mimic thereof under conditi/bns that 
permit binding of the compound and receptor or 
receptor mimic in the absence of the/ compound; 

(b) contacting the resulting complex \ylth the mutant 
viral envelope protein encoded bW the recombinant 
nucleic acid of claim 1 undey conditions that 
permit binding of the envelope protein and 
receptor or receptor mimic ijfi the absence of the 
compound; 

(c) measuring tja^pount pf binding of envelope 
protein to/recejjtor or/receptor mimic; 

(d) comparing the // ^ourit of binding determined in 
step (c( w^tth th^/amount determined in the 
absence of the copftpound, a decrease in the amount 
indicating tha^ the compound is capable of 
inhibiting inf/ction by the virus. 

The method q€ any one of claims 71-74 wherein the 
virus is H^V-1. 

The method of claim 71 or 72, wherein the host 
cell yaral receptor is CD4 , CCR5 , CXCR4 or 
combinations or molecular mimics thereof. 



The' method of any one of claims 71-76, wherein 
ttpfe compound was not previously known. 



A compound determined to be capable of inhibiting 
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a viral infection by the /method of any one of 
claims 71-76. 



79, a pharmaceutical composition comprising an amount 

of the compound effective to inhibit viral 
inf ection/^e^ermine6 by the method of any one of 
claims Jl-lfil to ^be capable of inhibiting viral 



inf ecti£>n 
carriet. 



nd /a pharmaceutical ly acceptable 
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The pharm 
wherein t 



rma<< 
tjfe 



:eutical composition of claim 79, 
viral infection is HIV-1 infection. 



A viral envelo pe^^otejr 11 comprising a viral 

surface protein and a corresponding v iral 

transmembrane j^otein wherein the viral envelope 

protein contains one or t more mutations in amino 

acid sequence that enhance the stability of the 

comple x formed between the viral surface protein 

and transmembrane protein, wherein the surface 

protein and transmembrane protein are encoded by 

different nucleic acids, 
cr- — ■ — — - — 
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A^ ^oir^ ex comprising a v j£f^ ur ^^, nil ^f^ in and 
a corresponding v iral t r ansmembr ane pr o t e i n of a 
viral envelope protein wherein the viral envelope 
protein contains one or more mutations in amino 
acid sequence that enhance the stability of the 
complex formed between the viral surface protein 
and transmembrane protein, wherein the surface 
protein and transmembrane protein are encoded^ J?y 
different nucleic acids. 
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An antibody whi 
44 or the comp 
react with t 
protein or the in 




the protein of claim 
4 5 but does not cross 
surface 



ridual monomer ic 
ridual monomeric transmembrane 
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protein. 



The antibody of clai^n 83 capable of binding to 
the HIV-1 virus, 



A virus 
of cla| 



lij/e particle which comprises the complex 



The virus yfike particle of claim 85, further 
comprising an immunodeficiency virus gag protein. 



